Neutrophil adhesion molecule expression and serum concentration of soluble adhesion molecules during and after pediatric cardiovascular surgery with or without cardiopulmonary bypass.
Increased neutrophil activation by cardiopulmonary bypass (CPB) during cardiovascular surgery is thought to be responsible for postoperative complications. In children, the contribution of cardiovascular surgery alone to this response is not well-characterized. Children undergoing surgery with CPB (CPB group, n = 35) and without CPB (control, n = 22) were studied (age, 3-17 yr). Blood was drawn 24 h preoperatively before medication, after anesthesia, after connection to CPB, at reperfusion, 4 h to 2 days after surgery, at discharge, and months after surgery. Neutrophil antigen expression and serum concentration of adhesion molecules, interleukin 8, and C5a (fragment of C5 complement) were analyzed by flow cytometry and enzyme-linked immunosorbent assay, respectively. With and without CPB, anesthesia and surgery induced decreased LFA-1 (CD11a-CD18), Mac-1 (CD11b-CD18), CD45, and CD54 (intercellular adhesion molecule 1) surface expression and sICAM-1 serum concentrations (all P < 0.001). sL-selectin serum concentration decreased with CPB (P < 0.001) but was not significantly altered in the control. In contrast, CD62L expression increased during CPB (P < 0.001). The time course of all analyzed markers was not significantly different between CPB and control, with the exception of sL-selectin (P = 0.017). One-day preoperative baseline values were reached days to months after surgery. Interleukin 8 and C5a serum concentrations increased after surgery in both the CPB group and the control group. Pediatric cardiovascular surgery leads to reduced adhesiveness and activity of circulating neutrophils. This reduction is more pronounced and sustained with CPB. These data may be useful in the assessment of novel therapeutic strategies.